H2O2 in the induction of NF-κB-dependent selective gene expression.
NF-κB is a transcription factor that plays key roles in health and disease. Learning how this transcription factor is regulated by hydrogen peroxide (H2O2) has been slowed down by the lack of methodologies suitable to obtain quantitative data. Literature is abundant with apparently contradictory information on whether H2O2 activates or inhibits NF-κB. There is increasing evidence that H2O2 is not just a generic modulator of transcription factors and signaling molecules but becomes a specific regulator of individual genes. Here, we describe a detailed protocol to obtain rigorous quantitative data on the effect of H2O2 on members of the NF-κB/Rel and IκB families, in which H2O2 is delivered as a steady-state addition instead of the usual bolus addition. Solutions, pilot experiments, and experimental set-ups are fully described. In addition, we outline a protocol to measure the impact of alterations in the promoter κB regions on the H2O2 regulation of the expression of individual genes. As important as evaluating the effects of H2O2 alone is the evaluation of the modulation elicited by this oxidant on cytokine regulation of NF-κB. We illustrate this for the cytokine tumor necrosis factor alpha.